INTRODUCTION
Laparoscopic management of gallstones and acute cholecystitis has become standard of care in current practice. Open cholecystectomy is usually performed in patients with severe inflammation where there is a requirement to convert to open surgery or in gallbladder malignancy.
Due to safety concerns, conversion to open surgery is advocated to prevent injury to the bile duct or major blood vessels if biliary tract anatomy cannot be clearly identified. In case of severe Calot's triangle inflammation and fibrosis, the rate of injury to the biliary tract and portal structures increase. Several damage-control procedures have been described in the literature for such circumstances (1) (2) (3) (4) (5) .
In the current era of laparoscopy and high definition (HD) systems, conversion to open procedure for these cases is not always required. One of the damage-control procedures to be used is laparoscopic partial cholecystectomy (LPC), and various techniques have been described for LPC (6) (7) (8) .
In this report, we describe patients who underwent LPC in our clinic with an endoscopic linear stapler.
MATERIAL AND METHODS
Five patients who presented to İstanbul University Istanbul School of Medicine General Surgery Department, Trauma and Emergency Medicine Unit with acute cholecystitis between January -December 2011 were included in the study. The demographic and clinical data of these patients were collected retrospectively. Informed consents were given from the patients. 
RESULTS
During a one-year period in Trauma and Emergency Medicine Unit, 200 patients underwent laparoscopic or open cholecystectomy for acute cholecystitis or biliary pancreatitis. Of the 200 patients, five underwent laparoscopic partial cholecystectomy with an endoscopic linear stapler. One (20%) of these patients was female and four (80%) were male. The mean age of patients was 49 years (range, 31-61 years). The main symptom of all patients on admission to the emergency room was abdominal pain. All patients had acute cholecystitis at admission; four patients also had acute biliary pancreatitis, and two had obstructive jaundice.
Antibiotic treatment was started on the day of admission in all patients. Two patients with obstructive jaundice underwent preoperative endoscopic retrograde cholangiopancreatography (ERCP). Papillotomy and stone extraction from the common bile duct was performed in both patients.
One patient underwent surgery in the acute phase of cholecystitis, 3 days after the onset of symptoms, two patients after recovering from the signs and symptoms of acute biliary pancreatitis at day 9 and 10. Two patients underwent surgery at later periods, one and two months after the onset of symptoms. The mean surgical procedure time was 140 minutes (range, 120-180 minutes).
Inflammation and fibrosis of Calot's triangle was detected in all patients during surgery and phlegmonous gallbladder was detected in one. Surgical drains were placed in all patients. The mean drainage time was 4.8 days (range, 1-13 days) and no biliary leakage was detected after surgery. The mean hospital length of stay was 7.4 days (range, 3-13 days). None of the patients had bile duct injury, symptoms of remnant gallstones, and/or stump cholecystitis after surgery.
None of the patients required reoperation for any reason. Remnant common bile duct calculi were detected in one patient who underwent ERCP one month later. Papillotomy and stone extraction from the common bile duct was performed in this patient. None of the patients had wound infections, subhepatic or subphrenic abscesses or hematoma after surgery. There was no in-hospital mortality. The median follow-up time was 15 months (range, 12-20 months). During the follow-up period, one patient had recurrent cholecystitis of the remnant gallbladder that was conservatively treated.
DISCUSSION
When severe inflammation and fibrosis of Calot's triangle is observed in cases of acute cholecystitis, conversion to open surgery or partial cholecystectomy (PC) is recommended to preserve the biliary tract and associated arterial structures. Partial cholecystectomy has been described in the literature since the beginning of the 20th century (1,9,10 ). The definition of partial cholecystectomy requires that some portion of the gallbladder is left in continuity with the cystic duct and not resected (11).
Partial cholecystectomy can be performed laparoscopically or as an open procedure depending on the surgeon's experience. Experienced surgeons may feel comfortable performing damage-control procedures laparoscopically (12) .
In case of a difficult gallbladder, a change in surgical strategy rather than conversion to an open approach seems more feasible. In this situation, antegrade cholecystectomy or LPC can be performed (13) . Partial cholecystectomy is not surgical failure. More precisely, it is wise for a surgeon to perform a partial cholecystectomy in difficult cases rather than causing disastrous complications. Surgical skill and experience combined with good quality microscopes with HD systems play the most important role in choosing damage-control strategies (laparoscopic or open). ERCP is the best rescue method for post PC complications.
Many LPC techniques have been described in the literature. Some authors close the remnant gallbladder whereas some leave them open. Many surgeons perform only anterior wall excision and leave the posterior wall, and may or may not coagulate the remnant gallbladder mucosa. All of these techniques can be used with acceptable success rates. The choice depends on surgeon preference and the features of the case. However, the main aims in all cases should be to resect the maximum amount of gallbladder wall without major complications, remove all stones from the remnant gallbladder, and coagulate the remnant mucosa to reduce postoperative secretion. After LPC, drainage systems are used in some patients but not all. In the current report, we resected the anterior and posterior walls of the gallbladder if possible, and a minimal remnant of the gallbladder at the level of Hartmann's pouch was left in situ, remnant mucosa was coagulated, gallstones were aspirated, the remaining gallbladder pouch was closed using a linear endoscopic stapler, and surgical drainage was routinely used.
The major morbidities of LPC are bile leakage, remnant symptomatic gallstones, remnant cholecystitis, subphrenic or subhepatic abscess due to continuous drainage from the remnant mucosa, and need for reoperation. In our review of PC literature, the most common complication was bile leakage (11%), while the rate of recurrence of symptomatic gallstones was about 2% (6, 14) . In the present report none of the patients developed bile leakage, and there was only one case of recurrent remnant gallstones. During the follow-up period, one patient developed remnant cholecystitis, which was conservatively treated. No intraabdominal abscesses were detected. In the literature, the rate of remnant common bile duct stones after laparoscopic cholecystectomy ranges between 0.5-12% (15) (16) (17) . Although postoperative remnant bile duct stones and postoperative ERCP after PC are not uncommon, it was detected in about 0-20% of cases. In our current report, ERCP was required postoperatively in only one patient (20%). This rate seems to be high; however, the current report contains a low total number of cases, which is the most important limitation of our case series.
CONCLUSION
In conclusion, when a reliable view of Calot's triangle cannot be obtained due to severe inflammation and fibrosis during laparoscopy, LPC seems to be a safe and feasible alternative to open surgery with an acceptable morbidity rate. Moreover, closure of the remnant gallbladder with an endoscopic linear stapler is also a fast, safe, and effective method as compared to hand suturing, and did not result in bile leakage in our series.
